In order to e®ectively improve the pathological diagnosis capability and feature resolution of 3D human brain CT images, a threshold segmentation method of multi-resolution 3D human brain CT image based on edge pixel grayscale feature decomposition is proposed in this paper. In this method,¯rst, original 3D human brain image information is collected, and CT image¯ltering is performed to the collected information through the gradient value decomposition method, and edge contour features of the 3D human brain CT image are extracted. Then, the threshold segmentation method is adopted to segment the regional pixel feature block of the 3D human brain CT image to segment the image into block vectors with high-resolution feature points, and the 3D human brain CT image is reconstructed with the salient feature point as center. Simulation results show that the method proposed in this paper can provide accuracy up to 100% when the signal-to-noise ratio is 0, and with the increase of signal-to-noise ratio, the accuracy provided by this method is stable at 100%. Comparison results show that the threshold segmentation method of multi-resolution 3D human brain CT image based on edge pixel grayscale feature decomposition is signi¯cantly better than traditional methods in pathological feature estimation accuracy, and it e®ectively improves the rapid pathological diagnosis and positioning recognition abilities to CT images.
Introduction
With the development of digital image processing technology, the application of 3D digital image processing technology to medical image analysis can improve medical pathological diagnosis and analysis capabilities. Human CT images are images of human organs imaged by CT light scanning technology. Analyzing CT images can realize pathological diagnosis and localization of human organs. Through high-resolution 3D image processing technology, image feature extraction is improved based on the CT image analysis, thus realizing rapid localization and analysis of human pathological features. 1 CT image analysis plays an important role in pathological analysis of human bones and brain. In the detection of brain diseases, it is required to perform high-resolution recognition and feature extraction to the 3D human brain CT images and analyze the 3D human brain CT image for pathological diagnosis through the singular feature point location analysis method. The recognition of 3D human brain CT images is based on threshold segmentation, and accurate localization of human brain diseases is achieved through image segmentation and edge contour feature extraction. Therefore, it is of great importance to study threshold segmentation methods of multi-resolution 3D human brain CT image in recognition of human brain CT image, and more and more attentions have been paid to the research of image processing methods. 2, 3 In traditional methods, 3D human brain CT image segmentation and feature detection are mainly performed through the ultrasonic echo detection method and edge contour feature segmentation method. 4 The Harris corner point detection technology is adopted for CT image feature location and the adaptive feature decomposition method for 3D human brain CT image reconstruction, which has achieved good resolution and recognition capabilities. However, the method is complex and time-consuming. In Ref. 5 , a threshold segmentation method of multi-resolution 3D human brain CT image based on texture superpixel edge segmentation is proposed. In this method, dynamic enveloping contour decomposition method is adopted to perform block segmentation of CT images, and the feature matching method is adopted to reconstruct and recognize the dynamic feature points of the 3D human brain CT images, so as to improve the pixel matching ability of the images. However, this method has the problems of excessive computing overhead and low accuracy of feature decomposition in the threshold segmentation of multiresolution 3D human brain CT images, practicality is not strong. In Ref. 6 , a feature segmentation algorithm of 3D human brain CT image based on bright spot distribution detection is proposed. In this method, an active contour model for 3D human brain CT images is constructed, and threshold denoising and¯ltering are performed on the images, and with the corner detection method, the abrupt point detection of the CT images is performed, which improves the ability to rapidly search and locate the disease cause points of the CT images. However, this method is easy to be a®ected by local disturbance points in CT image segmentation, resulting in poor segmentation accuracy of images and proneness to excessive segmentation, it makes the¯nal research result deviate. In Ref. 7 , an improved image segmentation method is proposed to realize accurate diagnosis of human brain diseases. In this method, initial segmentation is carried out to the region-of-interest of image with lesions in a human brain CT image based on the FCM clustering principle, and a network diagram is constructed for the 3D CT image with enhanced¯lter based on the grayscale and spatial information, and then the network diagram is segmented based on the graph cutting theory. In this way, the image with lesions in the human brain CT image is segmented. Experimental results show that this proposed method can e®ectively improve the diagnostic accuracy of human brain diseases. However, the segmentation process in this method is more complex, the current medical level is di±cult to achieve, so its operability is poor. In Ref. 8 , a fast 3D reconstruction algorithm of multi-resolution conebeam CT image based on wavelet transform is proposed. In this algorithm, wavelet transform of corresponding scale is performed on collected projection images, and wavelet coe±cients of corresponding scales are selected to perform FDK reconstruction, and then corresponding low-resolution 3D image data can be obtained, thus highresolution 3D image data can be obtained, it improves the diagnostic e±ciency. Experimental data shows that this method can be adopted to not only obtain 3D image data with di®erent resolutions, but also generate high-resolution 3D image data with the same resolution and similar precision compared with the traditional FDK algorithm, and the reconstruction speed can be increased by more than 1 times. However, this method cannot provide su±cient segmentation accuracy and the obtained data is not accurate enough. The practical application of this method is of little signi¯cance.
In order to solve the problem of threshold segmentation accuracy and accuracy of traditional methods is not high, a threshold segmentation method of multi-resolution 3D human brain CT image based on edge pixel grayscale feature decomposition is proposed in this paper. In this method,¯rst, original 3D human brain image information is collected through CT scanning technology and CT image¯ltering is performed to the collected information through the gradient value decomposition method and edge contour features of the 3D human brain CT image are extracted. Then, the threshold segmentation method is adopted to segment the regional pixel feature block of the 3D human brain CT image to segment the image into block vectors with high-resolution feature points, and the 3D human brain CT image is reconstructed with the salient feature point as center to realize high-resolution identi¯cation and segmentation of the CT image and achieve accurate location and recognition of singular feature points. Finally, the experimental results show that the method can effectively improve the threshold segmentation accuracy and recognition accuracy of multi-resolution human brain CT images, and the whole has more advantages.
Pixel Feature Acquisition and
Denoising Preprocessing of 3D Human Brain CT Image 2.1. Acquisition of 3D human brain CT image
In order to perform threshold segmentation to a 3D human brain CT image, pixel features are collected through the 3D template matching method, and adaptive feature decomposition is performed to the collected 3D human brain CT image. During acquisition of pixel features of the 3D human brain CT image, a coordinate system is constructed as follows:
where represents the template matching value of the 3D human brain CT image in a polar coordinate system and represents the deviation angle of lesion feature points in the 3D human brain CT image. Laplacian sharpening template matching method is used to acquire real-time 3D human brain CT images and extract the feature information of 3D human brain motion images. According to the extracted information, a test set and a training set of three-dimensional human brain motion images are constructed, and the characteristic quantities of various damage states of three-dimensional human brain are analyzed. 9 A pixel set of 3D human brain CT image acquisition output is given as follows:
where
The seed point matching method is adopted to divide the 3D human brain CT image into 3 Â 3 pixel blocks in the 8-neighborhood pixel feature space. The imaging region of the 3D human brain CT image is de¯ned to be M Â M, and it is set to be 3 Ã 3 in this paper. The image block feature quantities in the x-direction and y-direction of the 3D CT imaging edge scale are calculated, and then the 3D human brain CT image corner information is obtained, 10 which can be simpli¯ed in the following form with J 2 ðW i Þ.
According to pixel sampling of the 3D human brain CT image, H 1 and H 2 are deduced, which are taken as the training set for edge contour feature extraction and template matching of the 3D human brain CT image. 11 The 3D human brain CT image is divided into t blocks, and feature separation is performed on the x axis and y axis according to the correlation feature information of the imaging region, which is represented as follows:
where M i and M T are feature subspace components after rotation transformation W i . According to the above image acquisition results, information acquisition and data set construction of the 3D human brain CT images are realized, 12 on which neighborhood search and feature matching of the 3D human brain CT image are performed to improve the recognition capability of the image.
Image denoising
The gradient value decomposition method is adopted to perform CT image¯ltering to the collected image, and the contour features of the 3D human brain CT image are extracted. 13 The denosing algorithm of CT image is the threshold denoising method. The prior information of the previous CT image is given, 14 and then the wavelet projection mapping method is adopted to obtain the edge pixel feature quantity, the original image as follows: 
. . . ; w d i g is adopted to represent the grayscale vector set of the 3D human brain CT image within the a±ne invariant region W i . The gradient value decomposition method and threshold denoising are adopted to obtain a denoised output image as follows:
XðkÞ expðj2kn=NÞ;
where XðkÞ is the image gamma for¯ltering output and expðj2kn=NÞ is the template scale factor. Through cascade wavelet denoising, the positioning frame of the 3D human brain CT image is obtained as follows:
According to the a±ne invariant moment of the 3D human brain CT image, I x is set to be the grayscale pixel sequence of a single-sample 3D human brain CT image. x ¼ P ; N. Through adaptive feature decomposition, the active contour of the image is obtained, and Laplace enhancement processing is performed to the image through the template matching method to improve the information representation ability of the CT image. 15 
Optimization of Threshold Segmentation Algorithm of CT Image 3.1. Edge contour feature extraction of 3D human brain CT image
The gradient value decomposition (GVD) method is used to¯lter the collected images to extract the edge contour features of 3D human brain CT images. 16 The expression of edge contour sharpening template output of the 3D human brain CT image is
where Q is the weight of the 3D human brain CT image block and W is the local region contour feature. The covariance matrix for constructing the distribution of edge contour features of the 3D human brain CT image is 
Scale decomposition is performed in the active contour search area, and then the information enhancement output of the 3D human brain CT image is obtained as follows 8 :
where U is a N Â N training sample set matrix for the 3D human brain CT image; V is a 2 Â 2 grayscale histogram matrix and S is a N Â 2 local information subspace matrix. Through the structured feature transformation method, the grayscale histogram distribution matrix of the 3D human brain CT image is obtained as follows:
where fðzÞ is the geometric feature invariant vector of the 3D human brain CT image and Ã is convolution operation. 3D human brain CT image block processing is performed in the active contour lasso region, and the edge contour feature extraction output of the 3D human brain CT image is obtained as follows:
In this way, the edge contour features of the 3D human brain CT image are extracted. The threshold segmentation method is adopted to segment the regional pixel feature block of the 3D human brain CT image to improve feature matching capability and information enhancement capability of the image. 17 
3D human brain CT image and image threshold segmentation
Block fusion of the 3D human brain CT image is performed through the template matching method, and the characteristic decomposition equations of the 3D human brain CT image are obtained and described as follows:
, which represents the grayscale pixel state feature set of the CT image and b ine 2 ½1; M represents the visualization reconstruction output result of the 3D human brain image. The following binary function is adopted to represent the high-resolution pixel reconstruction output of the CT image:
where R represents a speci¯cation constant. In analysis of the 3D human brain CT image, set R ¼ 1000. Threshold segmentation of the 3D human brain CT image is performed through scale decomposition and template matching method, and the segmentation scale is obtained as follows:
where 1 ; 2 ; ; are the state factors of lesion feature points in the CT image, representing the edge pixel set of the image. K is the standard deviation of threshold segmentation and is the RGB vector set of histogram. is selected to perform neighborhood matching to improve the feature matching ability in segmentation process. Finally, the image is segmented into block vectors with high-resolution feature points through the RGB decomposition method, and the 3D human brain CT image is reconstructed with the salient feature point as center. The reconstruction output is obtained as follows:
where I G represents the sparse solution of the 3D human brain CT image, and f G 1 and f G 2 represent the gradient value segmentation pixel di®erences. Based on the di®erence characteristics of pixels, pathological analysis is performed.
Simulation Experiment Analysis
In order to test the application performance of the model designed in this paper in 3D human brain CT image segmentation and high-resolution feature localization of diseased spots, a simulation experiment was conducted. The speci¯c°ow chart is shown in Fig. 1 .
The experimental parameters are as follows: The experiment was designed with Matlab 7. In parameter setting, the smoothing parameter of the gradient value segmentation was set to be 2.2; the sharpening curvature parameter of the 3D human brain CT image 1.25; the number of search iterations K ¼ 50; the sliding matching coe±cient of grayscale histogram 1.14; the image threshold segmentation scale 2; the panel parameter of 3D reconstruction ¼ 2:8: the segmentation scale of super-pixel neighbor point a ¼ 0:56; the size of template matching 20*20 and the neighbor size of lesion feature point 2.5.
According to the above simulation environment and parameter settings, 3D human brain CT image threshold segmentation was simulated and designed, and the original collected 3D human brain CT image is obtained as shown in Fig. 2 .
The collected image shown in Fig. 2 is taken as the research object to perform CT image¯ltering, and contour features of the 3D human brain CT image are extracted to realize information enhancement. The image enhancement result is obtained as shown in Fig. 3 .
On the basis of image¯ltering and information enhancement processing, the threshold segmentation method is adopted to perform segmentation of the 3D human brain CT image region pixel feature block. As shown in Fig. 4 , the segmentation results of pixel feature blocks in 3D human brain CT images are presented.
Analysis of Fig. 4 shows that when the method proposed in this paper is adopted for block segmentation of 3D human brain CT image, Image recognition ability is stronger. Based on this, the segmentation is continued and the segmentation results are shown in Fig. 5 .
Analysis of Fig. 5 shows that when accurate location and identi¯cation of feature points of lesion in the CT image is achieved through threshold segmentation of the 3D human brain CT image, the peak signal to noise of the output image is relatively high. In order to compare the performance, the pathological estimation performance of CT images was compared with Propos method and Traditional method. The comparison results are obtained as shown in Fig. 6 .
Analysis of Fig. 6 shows that when the signal to noise ratio is 0, the accuracy of pathological feature estimation provided by traditional methods can reach 80%, while the accuracy of it provided by the method proposed in this paper can reach 100% regardless of the signal to noise ratio, it can be seen that the accuracy of this method is more accurate; with the increase of signal to noise ratio, accuracy provided by the method proposed in this paper is stable at 100%, and the traditional method can provide accuracy of 100% only when the signal-tonoise ratio reaches 10. Therefore, the method proposed in this paper is more stable.
So, when the method proposed in this paper is adopted to perform threshold segmentation of 3D human brain CT images, the rapid pathological diagnosis and localization recognition abilities of human brain CT images are improved.
Conclusion
In the detection of brain diseases, it is required to perform high-resolution recognition and feature extraction to 3D human brain CT images and analyze the 3D human brain CT images for pathological diagnosis through the singular feature point location analysis method to realize accurate localization of human brain diseases through image segmentation and edge contour feature extraction.
(1) A threshold segmentation method of multi-resolution 3D human brain CT image based on edge pixel grayscale feature decomposition is proposed in this paper. Original 3D human brain image information is collected through CT scanning technology, and CT image¯lter-ing is performed to the collected information through the gradient value decomposition method. (2) The edge contour features of the 3D human brain CT image are extracted, and the threshold segmentation method is adopted to segment the regional pixel feature block of the 3D human brain CT image. And then the 3D human brain CT image is reconstructed with the prominent feature points as the center to realize the high resolution recognition and accurate segmentation of the CT image. (3) Study shows that the method proposed in this paper can improve the threshold segmentation precision and recognition accuracy of multiresolution 3D human brain CT images and can improve the ability of feature extraction and pathological analysis to human brain CT images. (4) Human brain CT technology can detect the¯ne structure of the human brain without damage, and the details are exquisite. Because of the complexity of human brain tissue and the in-°u ence of camera, it is di±cult to present the medical images clearly. CT image segmentation has been the focus and di±culty of scientists. In this paper, the threshold segmentation method of multi-resolution human brain CT image is studied, and the problems of low threshold segmentation accuracy and recognition accuracy and low segmentation speed of CT image are solved. It provides a strong support for people to explore the internal structure of human brain and examine human encephalopathy. In the research and clinical diagnosis and treatment of the brain, this method can extract and analyze the tissues of normal or lesion areas, observe the relationship between blood vessels and lesions, so that the relevant medical sta® can make further research and diagnosis on the results of segmentation, increase the accuracy of clinical diagnosis, and improve the diagnosis. The level of treatment is good. (5) Acquisition of research results is not the ultimate goal of scienti¯c research, but should also be applied to clinical practice, through teaching and other means to strengthen the promotion of research results, so that research results truly serve medical diagnosis, and serve the people. (6) The future research direction is to future improve the threshold segmentation accuracy and recognition accuracy of human brain CT images and the CT image segmentation speed based on this paper.
